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Chapter I 
General Area of Concern 
Gender Equality in the technical fields is an important issue because of the 
growing need to have male and female genders represented equally in the workplace. 
Both genders do have something different to offer in the workplace. The research 
will show the stereotype is that historically women were viewed as inferior to men in 
many technical and hard labor jobs. 
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The research presented will show that historically women have been the 
minority in both the work force and educational settings. During the last part of the 
20th century, women have positioned themselves to enter the work force and compete 
against men for the same technical jobs that were traditionally dominated by men. 
The same gender gap was evident in the educational setting but a parallel change with 
the workplace can be seen. 
The researcher will investigate the historical impact of women in the 
workplace along with the strides women have made since the turn of the century to 
increase their workplace presence. Many key events have allowed women to 
accomplish their goals of becoming independent of their husbands and strive for their 
own goals they wish to accomplish. Women also made strides by receiving more 
technical degrees towards the end of the 20th century. 
The information that the researcher obtained can be limited because 
newspapers were the main transmission of information, and they were not regulated 
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as they became in later years; they also expressed the opinion of the author. The 
main focus of these articles was the region in which the paper was distributed. 
Because of the underdeveloped communication system in the United States during the 
early 20th century, data could not always be compared city to city or state to state as it 
could be in the latter part of the 20th century. 
Definition of Terms 
Breadwinner a means of livelihood, a member of the family whose wages 
supply its livelihood. 
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Feminism - organized activity on behalf of women's rights and interests. 
Gender Equality - The intentional establishment of policies and procedures to 
ensure that there is no discrimination, bias, or harassment of students or employees 
based on gender. 
Rank and File Women - are women who constitute the body of an 
organization, or society. 
Stereotype something conforming to a fixed or general pattern, a 
standardized mental picture that is held in common by members of a group that 
represents an oversimplified opinion, prejudiced attitude, or uncritical judgment. 
Academia Latin for academy, school usually above the elementary level, 





In this chapter the information is presented in three different time frames; 
1890-1930, 1930-1960, 1960-2000. The researched information is then broken down 
in each time frame related to: Women in the Workplace, Women in Manufacturing, 
Social Expectations, and Women in Engineering. A significant amount of the 
information that was collected had the same underlying reference location, the 
National Science Foundation (NSF). The NSF is a federal agency that was created in 
1950 and mandated to promote the progress of science in all fields of science and 
engineering. The NSF promotes science and engineering through conducting 
surveys, holding conferences on a verity of topics and funding research in industry 
and academia. 
Social Expectations (1890-1930) 
Deutsch (2000) reported the divorce rate rose steeply from 1870 to 1920. In 
that time frame, the number of marriages that ended in divorce in the US increased by 
a factor of 15. In 1924, one in seven marriages ended in a di_vorce. More wives than 
ever before had worked during their marriage and knew they had options other than 
staying in an unsatisfactory marriage. Life was not easy for divorced women, but 
divorce was not the disgrace it had been in the previous century. 
Deutch (2000) wrote that images of the 1920's were filled with young women 
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with short hair and short skirts. Women were.kicking up their legs and kicking off a 
century of social restrictions. Above all, in the 1920' s there was a pervasive sense of 
newness. To many it seemed that the world was made new after World War I (WWI) 
ended in 1918. The new woman by 1920 could legally vote in national elections on 
the same basis as men in the United States. She was the result of competing desires, 
visions and needs from a variety of sources to expand her out look on life outside of 
the home. Professional women continued to find satisfaction in lifelong support from 
other women, a growing minority of professional women married in the 1920s. In 
1910, only 12.2% of professional women were married. In 1920, 19.3% were 
married; in 1930, 24.7 were married. 
Women in the Workplace (1890-1930) 
Some of the earliest employment numbers came from articles published in 
newspapers that described the current job market of the late 19th century and early 
20th century. In 1910 there were 8 million women who were employed, compared to 
30 million men. In 1914 the number of women in manufacturing industries was 1.6 
million (No Author, New York Times, October 6, 1918). Pruette (1927) stated that 
the United States had about 8.5 million women that went to work every day. Thirty 
years earlier the number was four million; thirty years later there should be 16 
million. Pruett also wrote that 17% of all females 10 years and older worked in the 
1890's, and by 1927 that number had risen to 21 %. Pruette also reported that out of 
572 occupations listed in the United States, only 35 occupations showed no women 
employed. 
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In 1926 thousands of employees, both men and women, in government 
departments were studied for a comparison of men's and women's salaries and 
opportunities. The field of women's service had widened. Special education and 
expertise were required in a number of occupations - accounting and auditing, legal 
work, fact collection, compilation and analysis, scientific research, administrative 
work, editing, translation and library service. Women doing these tasks received 
$1860 a year or more. However of the thousands or so employed, only 35% received 
$3600 or more and only 10% received as much as $5200. This was the highest salary 
received by women in these services, while the highest for men was $6000. It is a 
fact that the lower salary groups show a greater proportion of women and the higher 
salary groups a greater proportion of men. For instance, among the men and women 
earning $1860 or more in the work of fact collection and analysis, only 25% of the 
women were paid exactly that amount and only 10% of the men were paid as little. 
(No Author, New York Times, October 27, 1926 pg. 26). 
Women were not just going into the work force for general low education 
jobs; many were going into the ranks of professionals. Deutsch (2000) wrote that 
during the 1920's the percentage of women workers grew from 11.9% to 14.2%. 
That overall increase of women workers also took into account a 50% increase in the 
number of professions that women entered the workforce. By far most were teachers; 
the next largest number was nurses, but there were also lawyers, social workers, 
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engineers and professors. Professional women came largely from the ranks of college 
graduates. By the 1920's more than 40% of college students were women. The 
proportion of college-age women in the US who entered college rose from 3.8% in 
1910 to 7.6% in 1920 but would increase to only 10.5% by 1930 (Deutsch, 2000). 
One underlying factor of why women did not move into the work force was 
the pay that was 75% lower than that of a man performing the same job (Pruett, 
1927). In New York State, which led in the number of women workers employed, the 
average weekly earnings for women in April, 1926 was $18.30 compared to $32.75 
for men. Studies conducted by the Women's Bureau of the United States Department 
of Labor (established by Congress in 1920, the only federal agency mandated to 
represent the needs of wage-earning women in the public policy process) showed an 
average wage for women in ten states, ranging from $8.80 a week in Alabama to 
$16.85 in Rhode Island, ranges for men were not available. 
The National Industrial Conference Board reported in July 1914 (Pruett, 1927) 
the average weekly wages for women in 25 industries were consistently lower than 
the wages for men which were $10.71. In 1926 a woman's wage was $17.35 and a 
man's wage was $24.21. In 1927 a women's wage was $17.37 and a man's wage was 
$24.29. The average wages paid by Eastern Metal to women was: in 1915, 15.9¢ per 
hour, in 1918, 35.1¢ per hour, a gain of more than 100%. In four other war factories 
engaged in similar work the women's hourly wages are shown in Table 1. These 
increases were considered fairly typical throughout war industries in which women 
were employed, as reported by the National War Labor Board (No Author, New York 
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Times Oct 6, 1918 pg 76). 
Hourly Hour 
Factorv Year Wape Year Wape 
1 1915 13.7¢ 1918 35.1¢ 
2 1915 16.1¢ 1918 27.5¢ 
3 1915 16.1 ¢ 1918 30¢ 
4 1915 17.4¢ 1918 27.6¢ 
Table 1 
In New York City there are 2000 male architects and 17 were female, 10,000 
men who are technical engineers and 5 were women. There were 4,000 men who are 
clergy and 17 were women. There were 200 tool designers and 6 were women. 
There were 9,000 physicians and surgeons and 500 were women. On the other hand 
there were 12,000 women who were trained nurses and 400 were men. There were 
27,000 women who were teachers and 6,000 were men (Pruette, 1927). This numbers 
provides more evidence that women did not take the same types of jobs that men 
traditionally took. 
Social Expectations ( 1930-1960) 
The New Deal was introduced during President Roosevelt's presidency. The 
concept was simple: the government started agencies and work projects that would 
benefit everyone in America. The New Deal programs employed countless numbers 
of women (Deutsch, 2000). Some of the programs helped women attend college; 
45% of the college students helped by National Youth Administration ([NYA]) in 
1936-1937 were women. From 1930 to 1940, the number of women in college rose 
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almost as fast as the number of men, from 480,000 in 1930 to 601,000 in 1940. 
College enrollments also increased for women during the postwar years, but 
not at the same rate as for men. Although more women were enrolled in college than 
before, they still represented a smaller percentage of the student population. Women 
made up 47% of college students in 1920; by 1958 they were only 35% of the total 
enrollment, and were earning fewer degrees. As professional opportunities for 
women started to shrink, so did the number of women earning advantage degrees. 
College and professional degrees did not guarantee the same entry into well-
paying jobs and careers for women as they did for men. As a result more than half of 
all female college students dropped out to marry and become housewives or to 
support husbands while they attended college. Since advanced degrees did not 
guarantee a job only 37% of women college students completed their degrees (May, 
2000). Bender (1947) wrote that half a century ago many universities refused to 
allow women to pursue graduate studies, women were being judged incapable. More 
recently, experiments at Johns Hopkins show that women can do more mental work 
than men in a given time and more accurately. 
Due to the prejudice towards women in the educational setting marriage rates 
increased, according to Bender ( 194 7) reported that women were marrying earlier 
than what they were during colonial times, the married age of women was 22. In 
1885 there were 8.9 women marrying out of every 1,000 women; in 1945 that number 
increased to 12.3 out of every 1,000 women. By 1976, census figures (Dullea, 1977) 
reported that women were marrying later, having fewer children, divorcing more 
often and living decades beyond the life spans of their grandmothers. Hence, their 
work-life profiles were beginning to look more and more like those of men. 
10 
The National Industrial Conference Board (NICB) conducted a survey in 1943 
of 155 war plants and found that when asked of the companies whether they were 
contemplating upgrading women now employed at the same rate as their male 
workers. Of the 155 companies 59% of them indicated that no further advancement 
could be expected, either because women were already performing the most highly 
skilled jobs in the plant or because they were not considered capable of doing more 
complex tasks (No Author, New York Times, October 14, 1943 pgl8). The 1943 
survey also indicated there will be a assumption that there will be a great number of 
women who will leave their jobs and return to their homes after the war. The number 
of women who want and need to work has increased enormously during the war. 
There were a higher proportion of unmarried women in our population. When the 
war is over there will be hundreds of thousands of women who must become and 
accept the family function of the breadwinners because the family lost their 
husbands/fathers during the war (No Author, New York Times, December 3, 1943 
pg28). 
Employers often feared that customers doubted a woman's business judgment. 
Some banks did not employ women in their trust departments or as loan interviewers. 
Also, some insurance companies did not employ women as accident and health 
underwriters because they believe customers did not accept a women's decision. In 
some parts of the country there were companies that did see women succeed in these 
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types of positions, because they were women (Roshco, 1957). 
Women in the Workplace (1930-1960) 
When war broke out, women rapidly entered jobs in war-related industries. 
Many had been employed before the war, mostly in low-paying, nonunion jobs in 
laundries, department stores, restaurants, and hotels, where they earned an average of 
$24.50 a week, compared to $40.35 a week for wartime manufacturing jobs. During 
the war, 300,000 women worked in the aircraft industry alone (May, 2000). Chafe 
(2000) noted that during World War II (WWII) many married women entered the 
work force to support their husbands who were overseas. The proportion of married 
women in the labor force had increased 15% in 1940 to almost 25% in 1950. By 
1960 the percentage of married women at work had doubled that of 1940, and both 
husbands and their wives worked outside the home in more than 10 million families 
an increase of 330% since 1940. The greatest increase in employment among women 
took place among those over 35 years of age, whose children were in school. The 
proportion of women at work in that category leaped from 25% in 1950 to 39% in 
1960. 
Women constituted 36% of the U.S labor force by the end of WWII up from 
25% before the war (Orleck, 1995). Nearly 3 million women workers were 
unionized, and 500,000 more would enter unions as a result of strikes immediately 
following the war. All national unions in both the American Federation of Labor and 
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the Congress of Industrial Organizations admitted new women members. 
The war had created positions that women were unable to have in previous 
years. The number of women belonging to unions from 1939 to 1945 had more than 
quadrupled. By the time WWII had ended, a working woman's average weekly 
wages in some regions had nearly doubled. In less than have of the 155 war plants 
surveyed in 1943 by the National Industrial Conference Board (NLSB), women hired 
for unskilled work receive the same starting pay as men and the same automatic 
increases (No Author, New York Times, October 14, 1943 pg 18) 
Females comprised just below 13 million, workers compared to 40 million 
male workers. Before peace came, it was believed that the women would be one-
third of all the workers, with an even higher percentage in the defense industries. 
There were 100 male factory workers for every 17 women, in 1910. Twenty years 
later women factory workers represented only 13 of every 100 men factory workers. 
In 1910 the factory women outnumbered the white-collar women by more than 1 
million. Twenty years later there were more women in the offices than in the 
factories (No Author, New York Times July 8, 1943 pg 18). 
When WWII was over and the men came home from fighting overseas, many 
of the 3 million or so working women quit their jobs of building war time equipment, 
and either went back to the jobs that they had previously or went back home. 
Towards the end of the 1940's, there were more women in the paid labor force than 
there had been during the war years, coupled with more working wives than ever 
before. Although more than 3 million women left their wartime jobs, most were 
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rehired into other occupations. By 194 7, there were more women in the paid labor 
force than there had been during the war, and more working wives than ever before. 
Women's average weekly pay declined from $50 to $37, a drop of 26%, more than 5 
times the post war decrease for men. Of the women that had jobs in war industries 
75% of them were still employed after the war, but 90% of them were earning Jess 
than they had during the war (May, 2000). 
Older married women who did not have young children at home were the 
fastest growing group in the paid labor force. By the end of the war, 25% of all 
married women were employed, this was a huge gain from the 15% at the end of the 
1930's. But women worked for low wages. In 1939, the median annual income for 
women was $568 compared to $962 for men. By 1940 women comprised Jess than 
10% of union workers, even though they represented 25% of the workforce. (May, 
2000). Samuels (1951) wrote that in 1951 50.9% of working women were married 
and another 16% were either widowed or divorced. 
In 1958, 30% of women who were married had jobs outside of the home, the 
census bureau had reported, compared with only 15% in 1940. The increase in 
percentage of wives with jobs outside of the home had been concentrated in the 30-40 
age brackets. United States officials looked for a continued increase in women job 
holders, especially among women between 35 and 44 years old. Southern economists 
reported in 1958 that for every dollar earned by a working wife, she actually only 
added 60¢ to the families income. The average southern working wife only earned 
$2,200 a year (No Author, New York Times, December 7, 1958 pg 132). 
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The Census Bureau reported that at least some women now hold jobs in every 
one of the more than 400 occupations the bureau classifies. Of all the employed 
women 25% are in occupations in which at least 90% are women, nearly 50% of 
employed women are in occupations that are at least 75% women. Traditional 
distinctions between male and female jobs are especially marked in certain fields of 
manufacturing. Even in the professional service and sales fields, however, jobs are 
often closed to women simply because it was taken for granted those jobs should have 
been held by men. In one instance, a very capable woman, agricultural student, found 
that because she was a woman no one would hire her as an agriculture teacher 
(Roshco, 1957). 
Women in Manufacturing (1930-1960) 
The majority of the work force in the early 1940's consisted of women 
because they were contributing to the war effort while many men were in the military. 
The number of women workers in defense and non-defense industries rose rapidly in 
the months leading up to October 1941. Reports to the Federal Security Agency 
indicated that aircraft factories on the West Coast were beginning to employ women 
in production work. In other regions employers were "experimenting" with women 
in jobs formerly held by men and that in many cases were filling jobs vacated by men 
who have been drafted. New York and Connecticut had reported difficulty in getting 
women recruits for pre-employment courses, partly because of the unwillingness of 
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women to enter machine shop occupations, and partly because of their unwillingness 
to go through 5 weeks of training with no pay (No Author, New York Times Oct 13, 
1941 pg 14). 
Women, who were working for the war effort, started banding together to 
increase their take home pay. The War Labor Board (WLB) recommended that the 
General Electric Corporation and the Westinghouse Electric Company negotiate with 
the United Electrical Workers to devise a formula "for narrowing in the immediate 
future unreasonable wage rate differentials that were existing between men's and 
women's jobs." The recommendation covered 110 plants of the two companies and 
180,000 employees in more than 40 cities. The WLB suggested three approaches to 
the problem by G.E., Westinghouse and the union. These covered a possible 
reduction in the number of job classifications, establishment of narrow differentials 
between women's and men's jobs or immediate payment of a specific part of a fund 
to all women presently employed in women's jobs (No Author, New York Times 
November 29, 1945 pgl8). Samuels (1951) wrote that at the peak of wartime 
employment, in July 1944, there were 20.5 million women workers, or 33% of the 
labor force. Some of the jobs women had were: truck drivers, welders, riveters and 
engineers. When the war ended, the number of women who were employed during 
the war dropped to 27% of the working population. 
Low unemployment could be attributed the men and women who were not 
fighting in WWII who were working in jobs that produced equipment for the war. 
When WWII ended and the men fighting overseas came home to their jobs, 
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subsequently the wages and status of women workers deteriorated rapidly. Between 
July 1945 and May 1946, more than 4 million women left the paid labor force. One 
million of the four million were laid off at the nation's aircraft plants, shipyards, 
ammunition factories, and other defense industries. The wartime production crunch 
was over. As a result, the same government agencies that had sold the idea of heavy 
manufacturing work to millions of women from 1941 to 1945 now strong! y urged 
women to give up their jobs and return to hearth and home. Women represented only 
19.4 million (Samuels, 1951) 
The problem was that though the wartime manufacturing jobs were 
temporary, many of the women who had filled them were temporary workers and 
wanted to continue working after the war was over. They were working-class women 
in women trade jobs such as former garment workers, domestic workers, and laundry 
and textile workers. These women had increased their quality of life and were not 
happy about returning to the lower-paid "women's trades" (Orleck, 1995). Many of 
the working women were not eager to leave the labor force. Eighty percent of the 
women workers during the war had hoped to keep working after the war, including 
69% of working wives (May, 2000). 
Social Expectations (1960-2000) 
The trend toward women working outside the home continued building in the 
1950' s and exploded in the 1970' s. For most of the 1970' s American women had 
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been pouring into the nation's offices, stores and factories at rates surpassing all 
projections made by the Department of Labor. Census figures showed women were 
marrying later, having fewer children, divorcing more often, and living decades 
beyond the life spans of their grandmothers (Dullea, 1977). As social and economic 
obstacles to equality began to erode in the late 1950' s (Deslippe, 2000), and the 
number of women in the paid work force jumped from 33% in 1960 to 38% in 1970, 
rank-and-file women challenged collective bargaining agreements that discriminated 
against women in areas such as hiring practices, wages, seniority and maternity leave. 
According to Chafe (2000) no dramatic social change occurs for a single 
reason or springs from one group of people alone. But any effort to understand the 
transforming power of feminism from the late 1960s and 1970s must begin with the 
young people who were attending college when John Kennedy was elected United 
States President. Those college students reflected a shift in life patterns. Twenty 
years earlier, when their parents were their age, only 15% of American youth had 
gone to college. By 1965, 45% of young people attended college, roughly 3 times the 
proportion 25 years previously. This increase reflected the vital connection between 
education and the affluent society, 75% of the college student's came from families 
with incomes above the national median. 
Much of the information of the time was passed through newspapers and other 
articles; because of this method most of the information was either out of date by the 
time it got to the reader or not credible. This was one reason President Kennedy 
commissioned the National Commission on the Status of Women in 1961. One of the 
first things that the newly formed commission did was support the Congressional 
Equal Pay Act of 1963. The main focus of the Equal Pay Act law provides: 
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Prohibits employers from discriminating on the basis of sex by paying wages 
to employees at a rate less than the rate paid to employees of the opposite sex 
for equal work on jobs requiring equal skill, effort and responsibility, and 
which are performed under similar working conditions. (U.S Equal 
Employment Opportunity Commission web site 
http://www.eeoc.gov/policy.epa) 
The same principle for having equal rights for women was what led to Title VII of the 
Civil Rights Act of 1964 which prohibits employment discrimination based on race, 
color, religion, sex and national origin. 
Title VII' s prohibitions of sex discrimination in employment did not receive 
the support of labor men and women initially (Deslippe, 200). Legislators' surprising 
inclusion of a ban on sex discrimination in Title VII of the Civil Rights Act brought 
gender inequality in the workplace into significant question. Title VII sweepingly 
prohibited sex-segregated jobs, separate seniority lists, and dual wage scales for men 
and women. These cornerstones of inequality had gone unchallenged before then, as 
liberals and unionists backed state protective laws for women that had been forged 
early in the 20th century. 
One of the most influential events in equality for women in education was the 
passage of Title IX in 1972, which was enacted as an United States Education 
Amendment. The amendment states: 
No person in the United States shall, on the basis of sex, be excluded from 
participation in, be denied the benefits of, or be subject to discrimination 
under any educational programs or activity receiving federal financial 
assistance. (Riley, 1997 pg3) 
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In 1971, only 18% of all women, compared to 26% of all men, had 
completed four or more years of college. This education gap no longer exists. Women 
currently make up the majority of students in America's colleges and universities in 
addition to making up the majority of recipients of master's degrees. Indeed, the 
United States has become a world leader in giving women the opportunity to receive 
a higher education (Cantu, 1997). 
The Bureau of Labor Statistics (BLS) issued new and higher employment 
projections in 1976, predicting 48.4% of women over 16 years old would be in the 
work force by 1980. But by September of the same year, the proportion had already 
reached 48.9%. Within a year, nearly 2 million more women had been hired into the 
labor market, swelling their ranks to 40.5 million against 57 .2 million men in the 
work force (Dullea, 1977). 
A 1997 census of Fortune 500 companies found that only 10.6% of all 
corporate officers were women (Mattis, 1999). Women comprised only four of the 
40 officers who held senior titles such as Vice President (VP), Senior Vice President 
(SVP), Executive Vice President (EVP) in research that year. Furthermore, compared 
to corporate female professionals generally, women scientists have not yet even 
attained a critical mass in the professional pipeline of companies that employ large 
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numbers of scientists. 
Women in Science & Engineering (1960-2000) 
Mattis (1999) wrote heading into the 20th century, women remained 
underrepresented in the field of science despite numerous social, economic and 
legislative developments that affected women in the workforce over the last 25 years. 
Although women represent 45% of the workforce, they made up only about 12% of 
the employed scientific and engineering labor force. 
The historical stereotype of women held they were incapable of the complex 
thought necessary for a career in fields such as science and engineering (Duncan, 
1998). This was why physics and engineering remained the two areas where the 
participation of women was the lowest, in the workforce as well as in academia. 
Among the natural sciences, physics majors had the lowest percentage of women, 
with only 15% of the bachelor's degrees and 9% of the PhD degrees. In engineering, 
the percentage of bachelor's degrees awarded to women had lingered around 14% 
since the mid-1980s, despite concentrated efforts to recruit and retain more women 
and the institution of "women engineers" programs in several schools. The programs 
were designed to get young girls interested in Science & Engineering fields, because 
many young women often feel overwhelmed by the complexity of information that 
they need to learn in order to graduate (Nair, 1995). 
Women are still concentrated predominantly in social sciences, earning more 
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than half of the bachelor's degrees in psychology and the social sciences, in contrast 
with only 16% of the bachelor's degrees in engineering in 1993 (Rosser, 1999); that 
same year, women earned only about 33% of the bachelor's degrees in mathematics 
and physical sciences. Although women earned 30% of the science and engineering 
doctorates awarded in 1993 their proportions varied considerably by field from 61 % 
in psychology to 40% in biological sciences, 37% in social sciences, 23% in 
mathematical sciences, 16% in computer sciences and only 9% in engineering. 
Women represent 22% of the science and engineering labor force, comprising more 
than half of sociologists and psychologists but only 9% of physicists and 8% of 
engineers (Rosser, 1999). 
Women in 1992 comprised 45% of the employed labor force in the United 
States but only 16% of women were employed as scientists and engineers (NSF, 
1992). A 1994 report from the National Research Council (NRC) revealed that 
women made up about 12% of the employed scientific and engineering labor force 
industry. Women earned 16.8% of the doctorates and 29.7% of the bachelor's 
degrees in physical sciences in 1998; while in engineering women earned 6.8% of 
doctorates and 14.5% of bachelor degrees (Rosser, 1995). 
The percentage of women earning doctorates in science and engineering 
increased from 30.3% to 39.3% between 1980 and 1995, (Mattis, 1999). The 
percentage of doctorates in science earned by men decreased from 69.7% to 60.7%. 
As this trend continues or, perhaps, is attenuated in the next century, it is imperative 
for businesses to recruit, retain and advance talented women scientists. This is 
evident currently since companies are concerned about their ability to recruit and 
retain this highly marketable talent pool. 
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Contributions of the Committee on Women in Science and Engineering (CWSE) 
(1960-2000) 
The Committee on Women in Science and Engineering (CWSE) was 
established in 1990 as a standing committee of the National Research Council (NRC). 
The CWSE met for the first time in 1991 and hit the ground running by advocating 
actions that increase the participation of women in science and engineering. The 
committee has a four-pronged mandate to: 
1. Collect and disseminate current data about the participation of women 
in science and engineering to broad constituencies in academe, 
government, industry, and professional societies; 
2. Monitor the progress of efforts to increase the participation of women 
in scientific and engineering careers; 
3. Conduct symposia, workshops, and other meetings of experts to 
explore the policy environment, to stimulate and encourage initiatives 
in program development for women in science and engineering and to 
evaluate their effectiveness on a regular basis; 
4. Propose research and conduct special studies on issues particular! y 
relevant to women scientists and engineers in order to develop reports 
that will document evidence and articulate NRC recommendations for 
action. 
(CWSE's web site http://www7.nationalacademies.org/cwsem/About CWSEM.html) 
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Methodology 
The researcher's main method of collection of information was through 
Internet searches, library searches and newspaper searches. Internet search engines 
that were utilized were from the sites of Google and Yahoo. The researcher searched 
the New York Times web site for archived newspaper articles that were posted from 
cities all over the country from the early 20th century to the 1970's that were related 
to women in technical fields. Libraries that were utilized were the Hamilton County 
(Ohio) Public Library, Morehead State University Library and the Northern Kentucky 
University Library for books and related articles on the topic gender equality in 
technical fields. 
The two questions directing this thesis are: 
1. Has the percentage of women in the work force changed since the 
early 20th century? 
2. Has the percentage of women receiving engineering or engineering 




In this chapter you will find figures that represent data that was collected from 
the Bureau of Labor Statistics (BLS) and NSF' s web sites. The following figures 
show the relevant data as it relates to the paper's topic. The data that was used are 
related to employment, Bachelor and Master degrees in engineering and engineering 
technology, and un-employment numbers. 
Most of the information is related to the later half of the 20th century. The 
employment numbers are related to year range of 1947-2005 with gender breakdown 
starting in 1971, unemployment numbers were related to year range of 1971-2005. 
The educational data was related to year range of 1966-1999. 
The number of women of the population in the United States in 2005 was 
116.9 million, which was 51.7% of the overall 226.1 million men and women 16 
years of age and over. Figure 1 shows the overall population 16 years of age and 
older from 1947 to 2005, and was broken down by gender from 1971-2005 (BLS web 
site). Women represented 74.2 million of the 140.2 million in 1971 to 116.9 million 
of the 226 million in 2005. 
Figure 2 shows the relationship of women to men as a percentage of the 
overall population. The percentage of men had gone from 47% in 1971 to 48.3% in 
2005, while the percentage women had gone from 53% in 1971 to 51.7% in 2005. 
The increase in the number of men in the overall population might have the indication 
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Figure 2 
The percentage of women of the overall population has been falling at a rate 
of 0.05% a year ince l 97 1 whjle the percentage of men has been ri ing at a rate of 
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0.04% a year. Thi decrea e of avctilable workers for the work force should decrea e 
the number of women in the work force. 
Figure 3 hows the totaJ number o f worker in the work force. Women 
repre ented 32.2 million of the 84.3 million in 197 1 to 69.2 milJion of the 149.3 
million in 2005. 
























Figure 4 hows the Percentage of Work Force. The percentage of women in 
the civiJian labor force, age 16 year of age and older, ha increa ed from 38.3% in 
197 1 to 46.4% in 2005, whi le the male percentage ha decreased from 61.8% in 197 1 
to 53.6%in 2005. 
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Figu res 1-4 how a trend that women are decreasing in number of their 
overall population but during the ame time frame women were increasing their 
participatjon in the work force. Thls increase can be attributed to many factors and 
event that have taken place in the 20th Century; many of them were presented in the 
Literature Review ection. One of the large t event that moved women from the 
home to the work force wa the war effort for WWil. It would have been interesting 
to see the influx of women in the work force during the push for the war effort but 
there was not reliable cen u collection pre- I 947. 
Women are increa ing their numbers in the work force and one good way to 
do that i to graduate from college with a degree. The SF has publi hed reports 
detailing the ir data collection on degree awarded in many areas. Thi data doe not 
give indication of how many women attended college onl y the number of those who 
graduated with a degree. 
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Figure 5 hows the OveraJ I umber of Bachelor Degrees awarded in 
Engineering ince 1966. Women have gone from 146 of the 35,826 in 1966 to 11,400 
of the 60,9 14 in 1998 this i the same trend as in the overall labor force of more 
women participating or in this ca e more women worki ng towards more technjcal 
area uch a · engineering. 
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1990 1994 1998 
Women 
Figure 6 hows the Percentage of Bachelor Degrees Awarded in Engineering. 
The percentage of women graduati ng from coJlege with engineering degrees has gone 
from 0.4% in 1966 to 18.6% in l 998 which i a yearly average increa e of 0.55%. 
The yearly increase of women graduating from college doe sufficiently supplement 
the increa e percentage of women in the work force. 
29 




















1986 1990 1994 
Percentage Women 
Figure 7 hows the Total umber o f Bachelor Degree Awarded in 
1998 
Engineering Technology since 1966. Women engineering technology graduates have 
gone from 23 of the 2,357 in 1966 to 1,832 of the 14,825 in 1998. The increase of 
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Figure 8 shows the Percentage of Bachelor Degrees Awarded in Engineering 
Technology s ince 1966. The percentage of women i.n engineering technology 
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Figure 8 
1994 
Once many women graduated with their engineering or engineering 
1998 
technology degree they were able to fi nd job . As women and men wanted to 
advance their career they discovered that a graduate degree would enable them to 
advance quicker. The next four graduate degree figure were apart o f the same NSF 
publi hed report that wa u ed for the bachelor degree figure . 
Figure 9 how the Total Number of Ma te r Degrees Awarded in Engineering 
since 1966. Women who graduated with Ma ter Degree in Engineering were 76 of 
the 13,705 in 1966 to 5,163 of the 26, 138 in I 998. 
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Figure l O show the Percentage of Ma ter Degree Awarded in Engineering 
since 1966. The percentage of women graduating with Ma ter Degrees in 
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1998 
Figure 11 shows the Total Number of Master Degrees Awarded in 
Engineering Technology since 1966. Women represented 2 of the 43 graduates in 
1966 to 542 of the 1,700 graduates in 1998. 
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Figure 11 
Figure 12 how the Percentage of Master Degree Awarded in Engineering 
Technology since 1966. The percentage of women graduating with ma ter degrees in 
engineering technology was 4.5% in 1966 to 31.9% in 1998. 
Figure 13 show the Population Not in the Work Force since 1971. Women 
are miling the most of their opportunity to enter and stay in the work force to provide 
for themselves and their households. The number of women not in the workforce had 
increased from 42 million of the 55.8 million in 197 I to 47.6 million of the 76.7 
million in 2005. 
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Figure 14 show the Percentage Not in the Work Force ince 197 1. W omen 
not in the work force have increased but the percentage ha deceased. Women have 
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This thesis presented research and data on the historical impact of women in 
the workplace. Women have made many strides in the last half of the 20th century 
that allowed them to compete on a level playing field with men when going for 
technical positions in the workplace. The image of women in the early 20th century 
was changing dramatically from what was accustomed attire from the previous 
century. Women were expressing their independence and desire to expand their 
outlook on life outside of the home. The area that was contributing to this 
independence was the addition that allowed women to vote in national elections in 
1920. The independence that women were wanting is what could have been leading 
women to increase the divorce rate. 
One of the largest limitations on communication during the 20th century was 
that information was not readily available and the main mode was through 
newspapers. The one problem with information from newspapers was that it was bias 
to the area the newspaper was intending to be distributed in. Newspapers also took 
longer to print therefore by the time the news was in print it may have no longer been 
credible information. 
When WWII broke out many of the unemployed women entered war related 
jobs to help supply their husbands and brothers that were fighting overseas. Women 
also entered the workforce at this time to support their families while the normal 
breadwinners were off fighting in the war. The increase of women accounted for 
36% of the total workforce which was increased from 25% before the war. 
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When women entered the workforce they were usually under paid for the 
work they were performing. This increase of women in the workforce led to the 
Equal Pay Act of 1963. The Act prohibited employers from discriminating on the 
basis of gender for wages. The Pay Act had an influence on the Title VII of the Civil 
Rights Act of 1964 which was to prohibit discrimination for employment based on 
gender, race, religion and national origin. Title VII prohibited sex-segregated jobs, 
separate seniority list and dual wage scales for men and women. This was a pivotal 
step toward gender equality in the workforce. One of the most evident strides was the 
passing of Title IX of the United States Education Amendments that has allowed 
women to not be discriminated against when wanting to enter engineering degree 
fields. The amendment had allowed women to explore the opportunities that were 
once traditionally off limits to women by enrolling in engineering related degree 
fields. 
The two questions that were directing this research was: Has the percentage of 
women in the work force changed since the early 20th century? Has the percentage of 
women receiving engineering or engineering technology related degrees changed 
since the early 20th century? 
The number of women in the overall population has been decreasing by a 
0.05% a year. The increase in women who were graduating from college with 
engineering related degrees has been averaging 0.55% a year. The increase in women 
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who were in the workforce has been averaging 0.23% a year. 
The research has shown that women during the 20th century were closing the 
gender gap between both education and job employment. It is the researcher's 
opinion that there has been a sufficient amount of women graduating from college to 
fill the available positions within the work force. The researcher has answered Yes to 
both of the questions that are directing this research. 
Recommendations 
The researcher has two recommendations for expanding on the topic of this 
thesis. The first recommendation would be to expand further on the historical 
research. The expansion of historical research would allow the coverage of more 
events that have changed the landscape of the workplace by empowering women to 
enter engineering related jobs. 
The second recommendation would be to conduct a survey of women in the 
workplace and women who are pursuing engineering related degrees. The survey 
would allow the next researcher to expand further on the direction of this thesis and 
take into account the reasons why women have entered engineering positions in the 
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1971 140,216 65,942 74,274 47.0% 53.0% 
1972 144,126 67,835 76,290 47.1% 52.9% 
1973 147,096 69,292 77,804 47.1% 52.9% 
1974 150,120 70,808 79,312 47.2% 52.8% 
1975 153,153 72,291 80,860 47.2% 52.8% 
1976 156,150 73,759 82,390 47.2% 52.8% 
1977 159,033 75,193 83,840 47.3% 52.7% 
1978 161,910 76,576 85,334 47.3% 52.7% 
1979 164,863 78,020 86,843 47.3% 52.7% 
1980 167,745 79,398 88,348 47.3% 52.7% 
1981 170,130 80,511 89,618 47.3% 52.7% 
1982 172,271 81,523 90,748 47.3% 52.7% 
1983 174,215 82,531 91,684 47.4% 52.6% 
1984 176,383 83,605 92,778 47.4% 52.6% 
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1985 178,206 84,469 93,736 47.4% 52.6% 
1986 180,587 85,798 94,789 47.5% 52.5% 
1987 182,753 86,899 95,853 47.5% 52.4% 
1988 184,613 87,857 96,756 47.6% 52.4% 
1989 186,393 88,762 97,630 47.6% 52.4% 
1990 189,164 91,377 98,787 48.3% 52.2% 
1991 190,925 91,278 99,646 47.8% 52.2% 
1992 192,805 92,270 100,535 47.9% 52.1% 
1993 194,838 93,332 101,506 47.9% 52.1% 
1994 196,814 94,354 102,460 47.9% 52.1% 
1995 198,584 95,178 103,406 47.9% 52.1% 
1996 200,591 96,206 104,385 48.0% 52.0% 
1997 203,133 97,715 105,418 48.1% 61.9% 
1998 205,220 98,758 106,462 48.1% 51.9% 
1999 207,753 99,722 108,031 48.0% 52.0% 
2000 212,577 101,964 110,613 48.0% 52.0% 
2001 215,092 103,282 111,811 48.0% 52.0% 
2002 217,570 104,585 112,985 48.1% 51.9% 
2003 221,168 106,435 114,733 48.1% 51.9% 
2004 223,357 107,710 115,647 48.2% 51.8% 
2005 226,082 109,151 116,931 48.3% 51.7% 
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AppendixB 
Civilian Labor Force 
Years Total Males Females Percentage Women PercentaQe Men 
1971 84382 52180 32202 38.2% 61.8% 
1972 87034 53555 33479 38.5% 61.5% 
1973 89428 54624 34804 38.9% 61.1% 
1974 91950 55739 36211 39.4% 60.6% 
1975 93774 56299 37475 40.0% 60.0% 
1976 96157 57174 38983 40.5% 59.5% 
1977 99009 58396 40613 41.0% 59.0% 
1978 102251 59620 42631 41.7% 58.3% 
1979 104961 60726 44235 42.1% 57.9% 
1980 106940 61453 45487 42.5% 57.5% 
1981 108670 61974 46696 43.0% 57.0% 
1982 110205 62450 47755 43.3% 56.7% 
1983 111550 63047 48503 43.5% 56.5% 
1984 113544 63835 49709 43.8% 56.2% 
1985 115461 64411 51050 44.2% 55.8% 
1986 117835 65422 52413 44.5% 55.5% 
1987 119865 66207 53658 44.8% 55.2% 
1988 121669 66927 54742 45.0% 55.0% 
1989 123870 67840 56030 45.2% 54.8% 
1990 125840 69011 56829 45.2% 54.8% 
1991 126346 69168 57178 45.3% 54.7% 
1992 128105 69964 58141 45.4% 54.6% 
1993 129199 70404 58795 45.5% 54.5% 
1994 131056 70817 60239 46.0% 54.0% 
1995 132304 71360 60944 46.1% 53.9% 
1996 133943 72086 61857 46.2% 53.8% 
1997 136297 73261 63036 46.2% 53.8% 
1998 137673 73959 63714 46.3% 53.7% 
1999 139367 74512 64855 46.5% 53.5% 
2000 142583 76280 66303 46.5% 53.5% 
2001 143734 76886 66848 46.5% 53.5% 
2002 144863 77500 67363 46.5% 53.5% 
2003 146510 78238 68272 46.6% 53.4% 
2004 147401 78980 68421 46.4% 53.6% 
2005 149321 80033 69288 46.4% 53.6% 
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Appendix C 
Bachelor De:irees Awarded to Men and Women in Enaineerina 
Years Total Men Women Percentaqe Men Percentaqe Women 
1966 35,826 35,680 146 99.6% 0.4% 
1967 36,197 36,013 184 99.5% 0.5% 
1968 37,680 37,464 216 99.4% 0.6% 
1969 41,582 41,270 312 99.2% 0.8% 
1970 44,770 44.433 337 99.2% 0.8% 
1971 45,248 44,887 361 99.2% 0.8% 
1972 45,711 45,219 492 98.9% 1.1% 
1973 46,779 46,203 576 98.8% 1.2% 
1974 43,248 42,550 698 98.4% 1.6% 
1975 39,824 38,979 845 97.9% 2.1% 
1976 38,790 37,473 1,317 96.6% 3.4% 
1977 41,357 39,313 2,044 95.1% 4.9% 
1978 47,251 43,769 3,482 92.6% 7.4% 
1979 53,469 48,588 4,881 90.9% 9.1% 
1980 58,810 52,858 5,952 89.9% 10.1% 
1981 63,717 56,654 7,063 88.9% 11.1% 
1982 67,460 59,185 8,275 87.7% 12.3% 
1983 72,670 63,018 9,652 86.7% 13.3% 
1984 76,153 65,424 10,729 85.9% 14.1% 
1985 77,572 66,326 11,246 85.5% 14.5% 
1986 76,820 65,682 11,138 85.5% 14.5% 
1987 74,425 63,021 11,404 84.7% 15.3% 
1988 70,154 59,375 10,779 84.6% 15.4% 
1989 66,947 56,759 10,188 84.8% 15.2% 
1990 64,705 54,732 9,973 84.6% 15.4% 
1991 62,187 52,522 9,665 84.5% 15.5% 
1992 61,941 52,305 9,636 84.4% 15.6% 
1993 62,705 52,724 9,981 84.1% 15.9% 
1994 63,012 52,609 10,403 83.5% 16.5% 
1995 63,371 52,421 10,950 82.7% 17.3% 
1996 63,114 51,798 11,316 82.1% 17.9% 
1997 62,352 50,882 11,470 81.6% 18.4% 
1998 60,914 49,575 11,339 81.4% 18.6% 
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AppendixD 
Bachelor Degrees Awarded to Men and Women in Engineering 
Technoloav 
Years Total Men Women Percentane Men Percentaae Women 
1966 2,357 2,334 23 99.0% 1.0% 
1967 2,741 2,714 27 99.0% 1.0% 
1968 3,173 3,151 22 99.3% 0.7% 
1969 4,284 4,263 21 99.5% 0.5% 
1970 5,228 5,175 53 99.0% 1.0% 
1971 5,625 5,436 190 96.6% 3.4% 
1972 6,252 6,065 187 97.0% 3.0% 
1973 5,212 5,061 151 97.1% 2.9% 
1974 8,302 7,935 367 95.6% 4.4% 
1975 8,589 8,054 535 93.8% 6.2% 
1976 9,180 8,656 524 94.3% 5.7% 
1977 9,864 9,173 691 93.0% 7.0% 
1978 10,314 9,495 819 92.1% 7.9% 
1979 10,906 9,942 964 91.2% 8.8% 
1980 12,180 10,930 1,250 89.7% 10.3% 
1981 13,567 12,034 1,533 88.7% 11.3% 
1982 14,778 13,079 1,699 88.5% 11.5% 
1983 18,602 16,473 2,129 88.6% 11.4% 
1984 20,181 18,012 2,169 89.3% 10.7% 
1985 20,476 18,224 2,252 89.0% 11.0% 
1986 20,900 18,706 2,194 89.5% 10.5% 
1987 20,577 18,429 2,148 89.6% 10.4% 
1988 20,447 18,337 2,110 89.7% 10.3% 
1989 20,098 17,999 2,099 89.6% 10.4% 
1990 19,150 17,113 2,037 89.4% 10.6% 
1991 18,294 16,329 1,965 89.3% 10.7% 
1992 17,118 15,314 1,804 89.5% 10.5% 
1993 17,022 15,114 1,908 88.8% 11.2% 
1994 16,703 14,877 1,826 89.1% 10.9% 
1995 16,607 14,704 1,903 88.5% 11.5% 
1996 16,228 14,382 1,846 88.6% 11.4% 
1997 14,631 12,925 1,706 88.3% 11.7% 
1998 14,825 12,993 1,832 87.6% 12.4% 
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AppendixE 
Master De irees Awarded to Men and Women in Engineering 
Years Total Men Women Percentaae Men Percentaae Women 
1966 13,705 13,629 76 99.4% 0.6% 
1967 13,921 13,843 78 99.4% 0.6% 
1968 15,232 15,133 99 99.4% 0.6% 
1969 15,248 15,135 113 99.3% 0.7% 
1970 15,597 15,428 169 98.9% 1.1% 
1971 16,367 16,181 186 98.9% 1.1% 
1972 16,764 16,493 271 98.4% 1.6% 
1973 16,545 16,267 278 98.3% 1.7% 
1974 15,205 14,858 347 97.7% 2.3% 
1975 15,167 14,795 372 97.5% 2.5% 
1976 16,045 15,477 568 96.5% 3.5% 
1977 16,012 15,314 698 95.6% 4.4% 
1978 16,080 15,273 843 95.0% 5.2% 
1979 15,279 14,342 937 93.9% 6.1% 
1980 15,943 14,820 1,123 93.0% 7.0% 
1981 16,451 15,122 1,329 91.9% 8.1% 
1982 17,557 15,982 1,575 91.0% 9.0% 
1983 18,886 17,131 1,755 90.7% 9.3% 
1984 20,145 · 18,045 2,100 89.6% 10.4% 
1985 20,972 18,728 2,244 89.3% 10.7% 
1986 21,096 18,696 2,400 88.6% 11.4% 
1987 22,070 19,300 2,770 87.4% 12.6% 
1988 22,726 19,918 2,808 87.6% 12.4% 
1989 23,743 20,661 3,082 87.0% 13.0% 
1990 23,995 20,726 3,269 86.4% 13.6% 
1991 24,013 20,656 3,357 86.0% 14.0% 
1992 25,018 21,349 3,669 85.3% 14.7% 
1993 27,664 23,570 4,094 85.2% 14.8% 
1994 28,717 24,294 4,423 84.6% 15.4% 
1995 28,630 23,998 4,632 83.8% 16.2% 
1996 27,761 23,009 4,752 82.9% 17.1% 
1997 25,874 21,179 4,695 81.9% 18.1% 
1998 26,138 20,975 5,163 80.2% 19.8% 
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AppendixF 
Master Degrees Awarded to Men and Women in Engineering 
Technoloav 
Years Total Men Women Percentaae Men Percentaae women 
1966 44 42 2 95.5% 4.5% 
1967 107 106 1 99.1% 0.9% 
1968 65 65 0 100.0% 0.0% 
1969 156 156 0 100.0% 0.0% 
1970 158 151 7 95.6% 4.4% 
1971 220 190 30 86.4% 13.6% 
1972 394 337 57 85.5% 14.5% 
1973 220 177 43 80.5% 19.5% 
1974 346 286 60 82.7% 17.3% 
1975 371 281 90 75.7% 24.3% 
1976 493 424 69 86.0% 14.0% 
1977 505 389 116 77.0% 23.0% 
1978 579 480 99 82.9% 17.1% 
1979 496 371 125 74.8% 25.2% 
1980 510 424 86 83.1% 16.9% 
1981 532 380 152 71.4% 28.6% 
1982 636 486 150 76.4% 23.6% 
1983 622 519 103 83.4% 16.6% 
1984 694 580 114 83.6% 16.4% 
1985 816 674 142 82.6% 17.4% 
1986 925 710 215 76.8% 23.2% 
1987 883 678 205 76.8% 23.2% 
1988 980 738 242 75.3% 24.7% 
1989 1,135 892 243 78.6% 21.4% 
1990 1,194 888 306 74.4% 25.6% 
1991 1,188 888 300 74.7% 25.3% 
1992 1,278 971 307 76.0% 24.0% 
1993 1,555 1,172 383 75.4% 24.6% 
1994 1,547 1,164 383 75.2% 24.8% 
1995 1,577 1,136 441 72.0% 28.0% 
1996 1,651 1,179 472 71.4% 28.6% 
1997 1,414 1,012 402 71.6% 28.4% 




Years Total Men Women Percentaae of Men Percentaae of Women 
1971 55,834 13,762 42,072 24.6% 75.4% 
1972 57,091 14,280 42,811 25.0% 75.0% 
1973 57,667 14,667 43,000 25.4% 74.6% 
1974 58,171 15,069 43,101 25.9% 74.1% 
1975 59,377 15,993 43,386 26.9% 73.1% 
1976 59,991 16,585 43,406 27.6% 72.4% 
1977 60,025 16,797 43,227 28.0% 72.0% 
1978 59,659 16,956 42,703 28.4% 71.6% 
1979 59,900 17,293 42,608 28.9% 71.1% 
1980 60,806 17,945 42,861 29.5% 70.5% 
1981 61,460 18,537 42,922 30.2% 69.8% 
1982 62,067 19,073 42,993 30.7% 69.3% 
1983 62,665 19,484 43,181 31.1% 68.9% 
1984 62,839 19,771 43,068 31.5% 68.5% 
1985 62,744 20,058 42,686 32.0% 68.0% 
1986 62,752 20,376 42,376 32.5% 67.5% 
1987 62,888 20,692 42,195 32.9% 67.1% 
1988 62,944 20,930 42,014 33.3% 66.7% 
1989 62,523 20,923 41,601 33.5% 66.5% 
1990 63,324 21,397 41,957 33.8% 66.3% 
1991 64,578 22,110 42,468 34.2% 65.8% 
1992 64,700 22,306 42,394 34.5% 65.5% 
1993 65,638 22,927 42,711 34.9% 65.1% 
1994 65,758 23,538 42,221 35.8% 64.2% 
1995 66,280 23,818 42,462 35.9% 64.1% 
1996 66,647 24,119 42,528 36.2% 63.8% 
1997 66,836 24,454 42,382 36.6% 63.4% 
1998 67,547 24,799 42,748 36.7% 63.3% 
1999 68,385 25,210 43,175 36.9% 63.1% 
2000 69,994 25,684 44,310 36.7% 63.3% 
2001 71,359 26,396 44,962 37.0% 63.0% 
2002 72,707 27,085 45,621 37.3% 62.7% 
2003 74,658 28,197 46,461 37.8% 62.2% 
2004 75,956 28,730 47,225 37.8% 62.2% 
2005 76,762 29,119 47,643 37.9% 62.1% 
